Since for the vertical tube dp = pgdx, an integration gives p = (2x pog/V'i)(y/2 -y3/12 + y5/60-... The radiation and ionization potentials of most of the monatomic vapors have been determined2 experimentally. The natural extension of such research would be the determination of these constants for molecules. The simple molecule hydrogen has been investigated extensively3 and the results can be reasonably well interpreted in terms of modern atomistics.
Since for the vertical tube dp = pgdx, an integration gives p = (2x pog/V'i)(y/2 -y3/12 + y5/60-... Electrolytic hydrogen was freed from oxygen by Pd-asbestos and-dried over phosphorus pentoxide. Methane from natural gas was fractionally distilled over liquid air. Nitrogen was made from ammonium nitrite and purified by liquid air and phosphorus pentoxide.
The tube shown in figure 3 has three electrodes: a Tungsten or Platinum-(CaO) filament F; a copper cylinder G, having a 3 mm. hole covered with copper gauze of 31 mesh per inch, at a distance of 1 mm. from the filament and surrounding it; a copper receiving cylinder P with its bottom 2.5 cm. from the gauze and surrounding the other electrodes.
The accelerating field between the gauze G and the cylinder P was kept constant at 0.1 volt and the accelerating field between the filament and gauze G was varied in steps It was thought possible that the thermal dissociation of the gas by the hot filament might cause the maximum in the current-potential curve. It will be demonstrated below that this was not the case.
The maximum might, however, be due to a radiation-potential. It is seen that it occurs between zero and one volt and would correspond to a band in the red, or to a change in the state of oscillation of the methane molecule. This would mean that an impinging electron can cause this change. It is true that band-spectra of the oscillation-rotation type have thus far been observed in absorption and in emission only by Paschen7 at high temperatures. However, it is possible that such bands might be excited by electron impact and it cannot be concluded that the phenomenon is not due to a radiation-potential. This must be kept in mind in the present case of methane for which no spectroscopic data exists.
Minkowski and Sponer4 point out that argon and helium show an increase in current at their radiation potentials of 11.55 and 19.75 volts, respectively. The same effect was also observed in these experiments as is seen from figures 1 and 2 and is presumably due to the abnormal trans-parency of argon and helium to the low velocity electrons which are produced by collision at the radiation potential. Nitrogen and hydrogen, however, show a decrease at their radiation potentials of 8.2 and 13.5 volts. This would apparently be in conflict with the idea that they show transparency. If these gases have no low radiation potentials, then it would almost seem necessary that the maximum near zero volts in nitrogen and the change in increase of current in hydrogen three-electrode tube in the following manner. The deflections of the galvanometer were noted during five minute intervals with constant accelerating field Al and the curves in figure 4 were obtained.
It will be noted that with the oxide-covered filament used there is no appreciable change in pressure. Curve A gives the deflections during five minutes with a constant accelerating field of 2.5 volts from the time the heating current was turned on. Curve B similarly gives the deflections with a larger accelerating field of 5.0 volts. It is seen that the current in both runs is quite constant after the first minute had elapsed, which period was necessary for the filament to get to temperature. Curve C gives again the current plotted against time, but with different accelerating voltages as shown in-the figure. The applied accelerating voltage is, therefore, shown to have a decided effect on the magnitude of the current. It should be noted that the accelerating voltage was both increased and decreased. Curve D shows the galvanometer deflections of Curve C plotted against the accelerating voltage. The maximum is clearly brought out. Curve E shows a complete run of five minutes duration with the accelerating field increased during the first two and one-half minutes, and decreased the rest of the period. These curves fully demonstrate that the maximum is a function of the accelerating voltage applied to the tube.
Interpretation of Results in a four Electrode Tube.-Special attention should be called to the bearing of the above experiments on the interpretation of the results obtained with four-electrode tubes, when these are used for the determination of radiation-potentials. As a matter of fact, working with a four-electrode tube, an attempt was made to determine the radiation-potentials of methane. It was found, however, that the same maximum obtained with methane in the three-electrode tube was also present in the four-electrode tube, and might easily have been erroneously ascribed to a radiation-potential. It is evident that great circumspection must be used in the interpretation of work with four-electrode tubes.
Summary.-Methane shows a maximum in the current-potential curve obtained in a three-electrode tube. This maximum is shown not to be due to its dissociation, nor its thermal decomposition by the hot filament, but may be due to a low radiation-potential of the gas or its transparency for slow electrons.
By analogy with similar curves in argon, it is thought that the maximum is due to an abnormal transparency of methane for low velocity electrons.
Gases that exhibit the phenomenon of great transparency for low velocity electrons show an increase in current at their radiation-potentials, while in others the current decreases at their resonance points.
Conclusions.-A maximum in a current-potential curve as usually obtained when studying resonance potentials may be due to (1) a true resonance point of the gas; (2) abnormal transparency for low velocity electrons. The last point mentioned must be taken into account in interpreting resonance curves.
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